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ABSTRACT: 

PURPOSE: To obtain a simple method for thickening both 
sides of the narrow 

part by keeping the micro dimensions of this part by a 
method wherein a 

substrate is coated with a metallic thin film, and a metal 
pattern having the 

narrow part in the midde is formed by patterning this 
metallic thin film; then, 

the narrow part is fused by passing current to this metal 
pattern in vacuum. 

CONSTITUTION: The substrate 1 is coated with resist 9, 
which is then 

patterned into a shape of micro bridge of 5 , OOO&angst ; 



length and width at the 

narrow part by means of electron ray exposure. Next, a 
superconductive Pb thin 

film l,00O&angst; thick is evaporated as the metallic thin 
film 2, and bumps 7 

and 8 are formed by fusing the narrow part with the flow of 
0.5A step current 

to the narrow part in a vacuum of 5× 10<SP>-6</SP> . 
Then, a 

superconductive Pb thin film 1 , OOO&angst ; thick is 
evaporated as the metallic 

thin film 10 by covering the micro bridge part, and the 
metallic thin film 10 

on the resist 9 is lifted off, when a micro bridge as shown 
by the drawing can 
be obtained. 
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DISCLOSURE TEXT: 

3p. This method for making a photolithographic display 
tube 

(PLDT) target assembly uses less expensive materials, 
allows wide 

freedom in their choice, and achieves reduced voltage 
breakdowns and 

improved sensitivity. 

The steps in the target fabrication are laid 

out in the 

diagram. Starting out with a NESA* coating on glass a 
thin layer 

(around 5 microns thick) of an organo- silicone resin 
for example, 

Glass Resin Type 650 of Owens-Illinois, is applied by 
spinning. Then 

a film of copper, to 5 microns thick, is laid down by 
evaporation. 

Photoresist layer No. (step 2) is applied by spinning. 

The 

photoresist is exposed and developed, following which 
the Cu film is 

etched away selectively. Reactive ion etching (RIE) , 
employing D-E 

100 gas of LFE Corp., for example, is used to remove 

the 

organo- silicone selectively, with the copper serving as 



a mask (step 

3). RIE is used because it provides vertical walls and 
pronounced 

undercut, both highly desirable for successful 
lift-off, which will 
be employed twice. 

Now Al(2)0(3) (or some other high resistivity, 
inert inorganic 

refractory material) is vacuum- evaporated (or 
sputtered) onto the 

surface to a thickness of around 5 microns; it must 
equal the 

thickness of the organosilicone layer. The copper 
layer serves as a 

mask again. Evaporation should be performed with a 
point source, or 

equivalent (normal incidence deposition) , to facilitate 
lift-off . 

Thus, the posts are formed, as shown in step 4. 

The 90-degree walls and undercut in the 
organo -si 1 i cone layer 

should yield easy lift-off (prevent joining of films), 
even for the 

thick films used here. 

In step 5, the copper is etched away (for 
example, with an acid 

etch), allowing the upper Al(2)0(3) film to float away. 
The ^ 

briskness of the reaction guarantees complete 
dissolution of the 

copper film. Thus, the copper was used simply as a 
release film, and 

to assure that the organo- silicone surface was kept 
inviolate during 

preceding operations. Also, the cleanliness of the 
surface and 

freedom from debris are assured. 

Next, photoresist No. 2 is applied to a 
thickness no less than 

micron. After exposure and development, it forms an 
interconnected 

lattice, like a wire screen in two dimensions, as shown 
in step 5 . 

Now Al (2)0(3) can be evaporated onto the 
surface, again from a 

point source, with normal incidence. This forms the 
deforming 

"membranes" of the target structure, and should be 



about 3 , 000 

Angstroms thick. Next, a thin film of aluminum, nickel 
or silver, of 

about 3 00 Angstroms is evaporated onto the surface 
forming the 

reflective layer. 

Now that the 3 -dimensional micros t rue ture is 
formed, the ' ' 

"scaffolding" is removed. That is, the remaining 
photoresist No. 2 

and the organosilicone are dissolved away. The latter 
may be done 

with butyl acetate. The final structure is shown in 
step 6. 

Materials other than those identified in the 
drawing may be 

used, as noted below: 

a) In place of the copper film, use aluminum or other 
material 

with which a vigorous chemical action would take place 
during its removal by a fairly strong acid or base for 
example. This assures parting and complete removal. 

b) In place of Al (2)0(3) for the posts (and, later the 
leaves) , 

SI0(2), MgO, MgFl(2) and similar materials may be used 
A stable 

inert, high resistivity material is desired which will 

show 

excellent adhesive strength between post and leaves 

The 

ability to withstand 500 Degrees C for one day without 
change is 

also required. 

c) Indium- tin oxide is a substitute for the NESA 
coating. 

d) Instead of the organo-silicone, a polysulfone may be 
used. ^ 

e) Other release films and thin solvents may serve in 
place 

of the copper. 

One example is polyvinyl alcohol and water. 

Another is polystyrene and ketones. 

The following alternative procedures or designs should 
be noted: 

^ a) A processing alternative is that the organo-silicone 
film 

could be polished immediately following its layinq 
down. The 



reason is that the Al (2)0(3) forming the leaves is 
deposited on 

the organo- silicone surface. Then the 
thin (300 Angstroms) aluminum 

reflecting layer is evaporated onto the Al(2)0(3) . 
This layer 

must be highly planar, with distortion not to exceed 

0.2 

degrees, because of its optical function. Obviously, 
it can 

be no better than the surface of the original 
organo - s i 1 i cone 
layer. 

b) Instead of polishing the organo- silicone layer, a 
film of that 

material is laid down on MYLAR**, and then transferred 
to the 

NESA- coated glass substrate. 

Thus, the fine, planar MYLAR 
surface is replicated. 

c) Ultrasonic agitation, along with some of the steps, 
is also 

contemplated. In particular, step 5 is improved in 

this 

manner . 

d) RIE is used instead of etching the Cu by a reagent 
in step 2 . 

In such case, this step is followed by changing the 
atmosphere 

and parameters so as to RIE the organo-silicone film, 

as 

called for in step 3, to reduce some handling and 
processing 
time . 

e) The very first step could be to use photolithography 
to etch 

away the NESA coating around the future posts so as to 
provide 

greater isolation and, therefore, insulation against 
breakdown . 

This would only be necessary in the unlikely event that 

even 

these high- capacity mi c r o s true tur e s are troubled by 
breakdown . 

* Trademark of Pittsburgh Plate Glass Co. 

** Trademark of E. I. du Pont de Nemours & Co. 
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